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Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing glycoprotein 
having controlled or modified branching composition of sugar chain (ratio of 
sugar chain having different branching numbers to total sugar chain) by 
controlling the branching structure which is the skeletal structure of added N- 
bound sugar chain in glycoprotein produced by a eukaryote intracellular^ and 
extracellulalerly. SOLUTION: This method comprises controlling the content 
of sugar chain having different branching numbers in N-bound sugar chain 
which is added to glycoprotein produced by a eukaryote by regulating the 
relative activity of p-1 ,4-galactose transferase to the activity of p-1 ,4-N- 
acetylglucosamine transferase IV and/or p-1,6-N-acetylglucosamine 
transferase V by controlling the expression amount of the gene coding for p- 
1 ,4-galactose transferase in an eukaryotic cell capable of producing 
glycoprotein having N-bound sugar chain. 
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(57) mm] 

M£U§5J*&»llSK:*5tt5 0 - 1 , 4 - #7 h-* 
<E£#3Ht£*<03Km***J»L-t\ 0-1, 4-N- 

ftlcfta Six* n -titeSfffUcttrt 
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j&s&tc&itsis- 1, 4-#?^ h-^e»»*ite-T- 
<o#s**»j»u 0-1, 4-N-r-fe^^3* 

[if*f 2] mSBX»m&-C<D $ - 1 , h 

g£ $ tt a n * * s $ ix 5 n - &&%mm<D 
-*iE^**e*<B»s**«'>Sia\ 3-1, 4- 

[«#s 4 ] Mian* >V<* K#>f >?-7x:U>- 

in** 5] mraw«itt^ir>f 

IPm^SJS* Kfc3fc1-Sfc<DTfc5 fit* 3 ! 1 - 4 <D ^-rti 
* K £M£ £ it 5 £ t ic J; 5 If * 9 K<oK3fi*ft 

u-t\ 0-1, 4-n-t-&^/v 

VXt^/S-l, 
(b) BEJt»*BlSr««'C«aiL'C, NHB£***<0 



(c) 0ac^jB<oA{s«fcr±ttm^a£$hfcff^ 
-^e»»«ae^«)*a***iiDS*. 0-1, 4- 

-N-rtf yi/^af ^6»B»V«)/>4< t fe- 

[n*S8] ««aw«Ha-e© e - 1 . 4-^7^ h 
-^«»»*ae?©38a*s:»*s*. 3-1, 4- 

[»** 9 ] mm* ys<?m^ ^*-7~*>- 

y "C 6 - 8 m ^TtL^^E^cDjKag^o 

. t»3Mii 1] N-»*aE^^rt5»«a©»4 

[SM12] 6 - 1 0 V ^-f n^i-(C|5«0®{ 

So 

[0 00 1] 

4-^/7^ h-^^#^ (G a 1 T) 
fi?©8SiS:»J«l,t, ^»ja^-C^>3-l t 4-N 
-7tf^3f5yfi8»«IV (GnT-IV) 
XO«/*fctt0-l f 6 -N-T-ir^/^/^f-^ >i£ 
^gg^V (GnT-V) (Of§ffiC^"r5Ga 1 T<Dffi^" 
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[000 2] 

fclt ^ ^ a t LXjf&i- * <o # * 5 <o lc# L T * 
AM® -C£M $ *t 5 * ^ * »c wc«H*s#Jni £ *i4 v > 

[0 0 0 3] «Htt^^^Ko*4S»*)a* 

«R^**<oAS[fta!*lc J: 9 , mm<DVM&&* fctf 
[0004] »^v^^K<o«Wo«tB(cov^rtt, ^ 

tfTZ. ir^SlS SiVCV^ (Takeuchi,M.and Kobata, 
A.,Glycobiology vol. 1, 337-346 (1991)) 0 

[0005] S£o-c, ^v^^Wc#JnSix5«H©* 

[0 0 0 6] ae^X^SrWJL-C^^^KSrfeS-f 

[0007] mVam&ftxof>^*K^<Dm&HM& 

0>SH^ifiJW:9 , INHfclJ: feftV^post-translational 
modification (ffilRtttttti) XhZ><> r^SRft**- 



fits«*< oaiffiii*iOT*#M£t5«ii4a 
[0008] z<d£o tmm*9rm&m*mmmm 

^^grtKC^O^iCESStl-C^^ (Kornfe 
Id, R. and Komf eld, S. , Ann. Rev. Biochem. 54, 631-66 
4 (1985), it*— #fflfl&X^ 15, 726-734 (1996)) 0 
[0 0 0 9] ^^»KH:JR-CH*ttfc«¥*»sa^ 

t Yy>^^jwj^tmgKmm^x^<m 

[ooio] zoii5\c*>s<*K&¥Zb\z£m&& 
[ooii] ^r^-e, JWKWittWJWI-Sfcibtiiftfc 

w-i&&mm&mm\z.&^x\*, js - 

1, 4-N-T-fe^/U^=i*$l/(5j»»«I V («B& 
<D^g-|lGnT- I Vi*E1-5) at;/S-l, 6-N 

T-vir^ia-f^) (OfPffl«2iJ:oT?g«Six5 (II 

i) o rn6o»*tt««^rt<o*iR]a»-T?fffflu 

3fcV^S. G n T -IVH^ ^ +T/l'*/l'is\aa&tZ> t V ^ 

^tirv^^ (®ffl#fe mm i. j»Ht±A (*#^; 

#» ^SCft^PA, p. 12-14, Roth, J. and Berger, E. 
G. , J. Cell. Biol, vol.92, 223-229 (1982), Goldberg, 
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D.E. and Kornfeld, S. , J.Biol.Chem. vol.258, 3159-3 
165 (1983) ) o 4*5, GnT-V<OJafttcH-f5*lft 
tt*V\ 4*>\ wix6«)»*36S^Lfc», h7^^^ 
^til#ft-f (Nilsson et a 

1. , J. Cell Biol., Vol. 120, 5-13 (1993)) , hy> 

*sTMue»wm. *z&ftmi>x. fttmnfr^xy 
[0012] mmmmz&mi-zji&t urn. 

#«W§*vC*3!K ^©-^J^LT, sc^ffxse? 
*»fi*X¥tt*ffi^ttfil£SJAU 4»£8?iR&iI»JX 

t ^ o-nv^Stifc:: t IC J:oTRFtti4ofc 0 

tf, 0-1, 4-#7^ h-*«E##* (Neng-Wen Lo, J 
oel H. Shaper, Jonathan Pevsner and Nancy L Shaper, 
Glycobiologyvol. 8, 517-526 (1998)) , GnT-V 
(Shoreibah et al. , J.Biol.Chem, vol.268, 15381 -1 
5385 (1993) ; #*¥6 - 510914, Saito et al. , Bioche 
m. Biophys. Res. Commun. vol.198, 318-327 (1994) ; 4# 
BB¥6 - 197756) . GnT-IV (Minowa, M. T. , Oguri, S. , 
Yoshida, A. , Hara, T. , Iwamatsu, A. > Ikenaga, H. , Takeuc 
hi.lt', J.Biol.Chem. vol.273, 11556-11562(1998)) 4 

[0013] mm&M%MB**MmcmALxmf&ft 
(^K^s^ttG a i TiSE-rs) ae^aa** 

1T*>1E8«*III (GnT-III) ffittl:»t5Ga 1 
o»J^S:«|fli-f5*«fe3as*;ie>n-Cv^5 (#Rj¥ 10-8027 

6) . u&>u ^t^^^tv^s^ wm&m 

4v\ GnT-llltt, /W-fe^ h*ati»tfii5«W 

So 

[0014] «ME»nt«o9^»injsic«ALr«m 



£iX-Cv>£ (#B> s M-84582#4*«) . ba»L4#e>* 
G n T - VSfif S:»A»ftt5f tt-ett, «*<0$MS 

[0015] r (OX 3 ic, A^lcWHffiftSrftXt-d 

i-$^^jotvn4v\ 

[0 0 16] MO4*^f0&Afr&?l*S-C 

fc£ G n T-IV£ G nT-VOSHW^Ii: Lttt, 

-5 invitro-C<DEJS#Att#fcl fe 2xT V ^ 5 (Gleeson, P. 
and Schachter, H. , J.Biol.Chem. vol.258, 6162-6173 
(1983) > Cummings, R. D. , Trowbridgwe, I. S. and Kornf el 
d,S. , J.Biol.Chem. vol.257, 13421-13427 (1982)) , 

^IC, in vitro"C«**ftfcaft#l¥aSiXSja^5 

ffiR vol.37, 2066-2070 (1992)) 0 
[0 0 17] ±E<0#»¥lO-8O276#4fc«fcttG 
a 1 TtGnT-III^K'&*f<JfflLfc/'<>f'fe^ hJWH 
<Dm^@5&^§|^$tb-C^5^ % G nT — Vfb G n T 
-Vfl GnT-III£fi£<»43»*T?*>5£i3&» 
6, »GnT- I VM/*fcttGnT-VtGa 

5twGnT-IVtt>T f ^T/u=f/Wi^{C«ffiU G a 1 T 
*BJfirtJw*5V^TGnT-IVtGa 1 T^^SM^i^ 

[0018] r©j;5K:, NHS^»*0#*fc lt 

<0#^3ft0?gj£fc;*:f < H^-fa GnT — IVdrGnT 
[0 0 19] 

a« 
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[0 0 2 0] 

tt, SMfi^GnT - I V&tf/^fcltGnT-V 
«*^*45WR«). Jf&£#f-fitf>£I>J'&) Man** 

[0 0 2 1] -fftto*), ttSWtt, N-^M«S®^ 
nT-I VRlf/tLitnGnT-Wmmctt'TZGa 

[0 0 2 2] S&K. ±8^ffilc±!)\ N- 

«»* fcfiaa $ Mem 9 y/** «juHrn 

[0 0 2 3] 

[S^O^te^I] *38W^*5»tS, NHfr&llSW. 
[0 0 2 4] **WIC«b5N-*^liaWH«^V^ 

aiy^n^^y, M^p^y y (I g) M& 
U^G, t-PA, >fV*-n>f hnyjKsKa:^ 
V, t b«*ttttJ»J»aJvu*y (hCG) *if<Z>#* 



[0 0 2 5] **WlifflV^5rtOT*5«F^y/^a 
'^■fc^St 5 - £ 5 t>©"C*>*T/tf1#tc«||»tt: 

tttt. mm, mm&£®<omm^&mfbti?> 0 

J: < , m$ y^^KSrajfi*Hc»»*jS-t-5»*iWJa-e 

yflfttftfig^ (t-PA) K£M& ^^-7xny 
~yl» ^y^n^^v^jateXT^hCGM 
^Ifi»**(f5r Aftttlctt. CHO* 

fl£ (^W~-X/^*^-3F&») , We r o. 
ftljfi, ^^LiSpflS, BHK. 02 (NIH3T3) , 
-?$XC 1 2 7jfl&, UvVCOSiBlB, He 1 aflfi, 

mm I gMft#M£B$J&«MP - 5 0 4 5 («BflS* 

f^FERM P-1 4 9 7 6 t LTffKStlTV 
3) , fc h>f y^-7xo>-7l^CHOSBWH I 

i f-d (r* y^y • #47- Ufc?-*— • = 

a VtCATCC CRL-8 200.i LTflFKSiX"^ 

.[0 0 2 61 *J8WO*ftfcJ;ixtf, GnT- IV, G 
nT-V, Ga 1 -KOM^ftf ICiHib, 
GnT- I V2fctf/Sfcf±GnT-VffiH4S^5Ga 1 

1 T©afi^-<0*a***l*OSli:, GnT - I V&tf/ 
^MGnT-V^ratSGa 1 T(D«*HSttSr* 

[0 0 2 7] JEIC, S^*ffiSa-C^G a 1 Tft&^flDlSS, 
GnT- I VS:Ut/^fcftGnT-V?§ 
tttC^J-f^G a 1 T<Oft«"Stt«)*a#}SttSr«^S*S 

[0 0 2 8] r<o«^o»«ak^#v^WR*, -f 

- 7 * p y- 7 H 9 \C»iT 3 * 

^«W^*W-&«)it«f4, iit5GnT-IVM 
iW^DW^G n T - V»«[iWjJI]$T*fF«}-C t , Zth 
6©f«0*Srff*.U<f±l 0%£UJi»$*5»^lc4a 
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[0 0 2 9] Gal Tf*, 2**L 3#«L 4*«fc£ 

3 (B2) o Ga I TOiRejartJafttBlfflfctt, «X.fi, 
-jR^ae^a^lfttO^jSfeSrffi^T, Ga lT»fi* 
o*9lSriWip-r5*l6Sr«v^rt^T?t5o Ga IT 

m&^m^mnmt urn, -*<oafirHa***tt 

jfffcfflV^Ga 1 Tfie^£MK^ALT^iS3§5i 

*l5 0 Ga 1 TOSfflWtttLttt^-^-yyf 
[0 0 3 0] lemftiSf^ffl^tG a 1 T«C 

<0Ga lTlfiftUm tffUfttt* WitffcMfc* 

0>fcLT* SV4 0, BPV dy^fa-?^;!/ 

#a«:^^ B»fci-S«KKl««iiao*llt*«S«w-r 
[0 0 3 1] jte^4:l»aS**fc«><0«aiSBffi"e*) 

flH"Sr «X.tf, LTR (Whn^/W^Dlon 

g terminal repeat) , SV4 0, CMV (1M M # 
d^;U7) , MT (^^Pft^V) , T^^Wi 
*\ LTR, SV40, CMV^^ 

[0032] *»wtw*3^r*efflL#s»«iRBiia^*a 

M»5l*prffifcl.fcflfitS:*rt-5^^-'C*>5pCX 
N^JSS^*-* ^0*-Ct#ICpCXN2 (Niw 
a, H. , Yamamura, K. and Miyazaki, J. , Gene vol. 108, p. 
193-200, 199U #M¥03 - 168087) &&ffbtlZ>tfi> 



[0033] jfmLit§m^^-<o»&^(omxmt 

[0034] g a i Tae^osssawsfc LTO^- 
Ga i Tae^^^yyas^tc, imao^ofiratuft 

*5r.iK:J:»K Ga 1 T»aatB^»JtfcL<tt»« 

[0 0 3 5] r<©*»tt«itfKT<0J:5fcL-C?T5c 
*1\ «±"e*>5*JB<0Ga l Tx^yy 
RWErOfflS^'f yho vSr^tfSR^ar^ o-^y^ L 

DNA*#*¥*rr3o Mermen, miE©Aftfe*a 

fc^Wyy^^yayS^^^I cttcj; 
ot, iKl(?)Ga lTx^yy^7r-^o-y 
S»9JU BttOGa 1 T^yv^DNABf^Sr^Ht 
-T5ri:*Sffl*5 0 ffiV^S^n-yfi, Ga 1 TcOffig 
le^^r^" Ki-SRfti^EW«)-«-e*>5'a-*DNA 
Sr/Bi^TfcJz^U £ h\czti^yy4^-t LTPC 

[0 0 3 6],*!:, r.5 UT*l»LfcDNA + tlGa 1 
T«fiK©»IBS:*«r-S5^*DNA*#A-rS ft ^ 
©3i^y^«ttC#A-rS^*DNA*LTf±, *£>#A 
DNA«^i LTHRftfCG a 1 Tfi6W<0«SBSr* 
Jg£^£t>^#6^l&£te&v^ WADNASMHi 

jia<o*|(iSr**Jc:i-5fe<ods»j2:#*Lv\ Ga 
l T^^y^£0^tc^A$*t5w^tcJ:i9Ga 1TM 
5 w i ©"C£ 5 D N A»r^© JE{c*««0PS*X 

T WcG a l Tae^F^ffil^mmi- ± 9 G a l T%%M 
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#ffiS*Jfl^S 5. Ga l TiBft^O 

JSaaMfetL-COT^-tV^ife-eW:. Ga l Tfi£ 
f^mRNAE^I (-fe^^W lC#LT«*tW4E5H* 
W+sae^HI* (7yft^|) SrKBfiOrt^iO 
Ga l TaG?0X3&ttAtt£*llH 

i-5^t#"eta 0 ryfty^gwft^i: urn, 
rrm^RNASj , fcitKi 5-3 o&ggo 

[0 0 3 7] GnT- I V^^&tfG n T- Vitfe^ 

[0 0 3 8] a»GnT - I V&tf/SfcttGnT 
-Vftttlctf-fSGa I T©«S«Stt*SBtti1-6«t 

nT-IVMGnT-V(OffittaSU, WBffe©*fe 
(Nishikawa et al. Biochim. Biophys. Acta, vol.1035, 
313 - 318, (1990)) &J&mi,Xft0ZkfcX%Z> o +4 

;b*>, 2- r^y try ^^\zx.^yt^^%y-<jv 

(UDP-G1 cNAc) S:JlPx.fca««*Jcr*Hliaifi 
IMSrXaffitt*' o-^ h ^7 7 >r J: 9 Rlfi ■ £Jrt* 

[00 3 9] MsgBtilfG a 1 T<Oi5ttMett*«b<0 
(Morita,N. et al. , J. Biochem. vol.103, 332-33 
5 (1988)) SrJESfflL-CffPwt^fflJliESo 2 

9* hS/^'Mrvf^aw (13) tstrnttmrnt 

£flrf 5r tic J; Off 5 r t*ST?*5, 

[0040] *%w<Dxmz£9nbfttzmfax&m®. 



5»*tt, J*«»miwtiaiH-6*fla«'cfc5. 

[0 04 1] **M©*ffilcj:9#b^fcaijfi««)#* 

— R PM I - 1 6 4 0 

CHO-S-SFMIIigifi (GIBC0 BRL) , Opt i- 

MEMgi (gibco brl) ^Lafc-sv^nasa^ 

fflv^^ifc-CSa, **#»4 LT«;ttf 

±B**»»«C 1-30 %&£<7> * ^>I&J£lfiL?9 ( F C 

s) *«anufc*»#«tfflv\ *a««4LT!>^» 

iHiMI (FCS) S:^*4^±ES*#»Sr«ffl"f5^ 
[0 0 4 2] ±j££> < fc 5 LT»6ixfc«ai*d*6©» 

[00 4 3] *:«nomR^«QBA (N-S^«t®iC 
^?E*^J, iiftffj. S^J, »MSJ, ^^J, 

asj, fc^j, ^sj, mmk ij-f^^ 

&mm\\cft^\c&mcfcix%&$L 
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[0 0 4 4] 

immm] &r. ttn&*tfx*#mte\znmziR 

t h-fy^-7xny-7i4CHOl 

J&HI I F-Dt*iaot4Iltt h>f V^-7xO 

i^y/^It*5th>f^-7xny-7 (EMS, 
tMFN-7if!l) ^M«CHO»HI IF 
-D« (ATT C J: ATCC NO. CRL-8 2 

o o) tmmvx t h i fn-7^iu 

(1) HI I F-D*©#* 

5X1058OTI I F-D^5a^r7 5T77^3cfi 
£0, 1 0mlO*» [l0%O2Wf»!?i/ll&iljliL«f ( d F 
CSX, 250nM MTX (methotrexate) Sr^tf. CHO 
-S-SFMI I«» (GIBC,0 B R L) ] teffiS 
U C02^^a^^-^ 37^, 5%C02£#T 
XWM^L-tCo 3-4 0« v confluenttCftofci:r. 

[0 0 4 5] ItJSUfcH I I F-D*MS4 X106fl*175 
T??*^©, 35ml(0±K#»fc»liU 3 

b y ^ w«taic j: 9 aeiia*3»i«$*ra^igjR 

U ±iWiia«rra**200ml/500T F U7 P /l/77^3T?i 
fttg#Lfc<, 4St, JftiK&K&U PBS(-)30nlt» 

Om& (GI BCO BRL) 200ml Kl£*U 

let M FN-7t4i^fc, 24^r^i^i^±^ 

a, *fcr-20t:fcr**s«#Lfco 

(2) tM FN-7(DSSW 
±EfCj;!9#fct h I FN-yti»«±»^6, Sit 
h I FN-vS:ftHS*7AtfflV^77>f^7'f^ 
n-r b^^-ld^oT, tMFN-Y*»SL 
fc. StffH3£*7Att, Sit b I FN-y^y^n-t 
yHSt* (*WR**ft*W5t0f) HiTra 
p NHS-activated Sepharose HP (7vi/tA77/^ 

ft, 5Lao.22jt*ni©7-f^— -C5i8L, -?:CO500ml^ 
y^AiCiifSLTt h I FN-yt8t^fc8, 50m 
M Tris-HCl (pH 7.5) , 0. 5M NaCl^a^U «^X8fc 
(B*#^>») -eflcj^Ufco 0.2M ^ 

y^y-HCMy7 7- (pH 2.5) £iI?#LTt: h I FN 



10 0 4 6] SIBUfct H FN-yH5MCtt % 1MT 
ris-HCl (pH 8.0) Sr^ldJDxT^^ LfcSL lOmM Tri 
s-HCl (pH 8.0) -ffi«f«* *«««*fifoTSWt b . 

I FN-yWpi Lfco '&btltct h I FN-yOa 
^f**rSDS-PAGEk:J:or«BLfclS*. 

£LTtt. 24,000 <«(W*2*3rfc«- 

ft20,ooo {WR» l ^^flc:#^$tifct>^) <o/*i/ Kfc 

*J>*#aELfcffi, 5^* 17,000 (IMI^iDLft^fc 

( 3 ) t h i fn— 7 \mm^fh^m<om^m\ 

fiHttfit»Ufct h I FN-vH2ft#£LT#£1-£ 
wijWa&ixT^Si&s. l*<D#y^:/f-K«±fc:J*N 
-^MIf«^S^&^2^M#ft1-5o 2 * Brief* 

a. S^T^K^fg 

a06R«U*:fc h I FN- Y 0.5mg£6M Urea 200 til 
{zmMLXeO^Xl^mDm^itm. lOpmM Tris-HCl 
(pH 8.0) , lmM CaCl 2 £r lmLtJPx., Modif iedTrypsin 
(PromegattSS) Sr»*/t h I FN-y (St/fif)=l 

/so *«aou 3rc-e-ife. mmmit^n^tz 0 

lOO^-ClO^WiDJKib-CSlSSrffih**, Hl0.45Mm 
^7^;^- "CSSILfcl^ Sephadex G-25 (r^fr 
A 77/^^Wtf^ttt!) 
V\ ^^KB^fclsIifcLfc, 7r-lCfil0mM 
NH 4 HC0 3 £rffl^fc o K^tfefflfctt^W— ^ 

^JlO — lOOnmolftcOSS^^ K£l00mM ^^Ifc- y V 
KRftfffi (pH5.0) lmlfcjSJUU 7-^yKS*©^ 

y^^f^fA (£ft^xft) o.4mu &m%.x2>rc 

Pak C18 h !) y v> (Waters®) *ffll/^TfTofc 0 S 
S«£r, Sep-Pak C18 h y y v^tfcU Jgff& 0. 1 
% TFA/ 5% T-fe h y /i-^-eigtU$^:/c 0 . 

c . is® 0£%amt ( tr y * / ft) 

«10--100iunolO|«Hfc#U"C 40 //I C0 2~T^ / 

^vjsft (276mg<o2-r$y try^^S: ioo^i <oft» 
icB^Lfct©) *an*, 90^, 60»BJn!RLfc o ?sfc 

iC, 140 til CDBprane-dimethylamine complex^^ (150 
mg (DBorane-dimethylamine complext^S^60M 1^H 2 0 

fCo lOmM NH 4 HCX) 3 ^^W^i: LTSephadex G-15 

(7^^^A7.7/^V7^tr^ttB) {ci^y/w 
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P A{fctf$l£Arthxobacter ureafaciensSSWv'T !J ^ 

^VS£t(l*9AMo noQ HR5/5 
(^5mmXg$50mm, T^i/f A7 7^v / 7^ / ( 

Lfc*g§( (TS'T* 8*0 fl, $tfB#7A (Shim-pack 
CLC-ODS, rt^6mmX^^ 150mm. Aftfifftsfffi) *5j:Wr 
5; Y%M*7& (TSKgel Amide-80, ^4.6mmXg$250 
mm. ly-») ^l^HPLC-CM^tTofco HP 
LC"C5»*ixS#WRo»iaWrRIS:. PAft^a- 
^^•y (2<&g : 3-22 *fcfi 3-15, ^igsg 

^ttsiig^v^™ , 1 9 8 9. Rxfmmm-. 

±m Wky^vi o/*Ji|»JE, I 9 9 2)icj:0« 

yn^-f (^>fl**<Da^7 3^-f (Boeh 
ringer MannheimtfcR) > i'^^r^ 6 3fc£> 0 — #7 ^ r* 

mt¥Z.mW&£:&M) . Escher 
ichia Freundii**^^K-j5-^7^ h->^— tf (* 



[0 0 4 7] HI I F-DttOK£1-5t h 1 FN— 7 
<0»R«RtS:HPLCfcJ:oriaiS-SJIU ±»Rfc 
i5«e>«#«H*36^#»& (%) ^o^* 
£g 1 (C/T:-f 0 HIIF-D*Oitt5tHFN- 

[0 0 4 81 X11^ HI IF -D»:fc <fctf#;%#l 2 , 
##«3"e*-t-GnT-VBil8at* (V2 6) , GnT 
-IV/GnT-VW»*iB»a«5 / (V2 6/lV5) <7>^ 
tb-e*ldS±Ki-5t h I FN-vl^SD^ti^St^^o 
v^r, «MRflB6©Bl3e-S*SrfTV\ »Mfltft<z>£J* 

5 0 *4*5, UK 2, UK3(i, 

2*®, 3*0L 4*^^V^ofcii^«^d^«-e 

[0 0 4 9] 
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GnT-IVSfcttGnT-VS^CHOttO 
IFN-rHil[Wi(#$$;£) 



<Rtt<D*ftttx) 





7C» 


GnT-V 

rag* 


GnTHV, V 
W»3l*fc 




HI1F-D 


V26 


V26/IV5 


2*821 


63.8 


15.0 


7.9 


3*jH(GnT-IV4m)S 


2.7 


IjO 


9.7 


3*0<GnT-V#<*)S 


13.4 


58.8 


10.5 




1.0 


9.2 


58.4 










UK1(GlcNAc4-Man3) 


15.8 


4.9 


1.6 


UK2(OcNAc5 • M»i3) 


3.3 


8.8 


2.4 


UK3(<3cNAc6 • Man3) 


ad. 


2.3 


9.5 


£ ft 


100.0 


100.0 


100.0 



[##«2] GnT-V^M^^-vIiCH 

(1) GnT-VM^^-pCXHl-hGnTV 

aim 

-iW4DNAS^fiti (Sambrook,J. et. al. , Mo 
lecular Cloning A Laboratory Manual. Second Editio 
n, Cold Spring Harbor Laboratory Press., (1989)) 
{C'&iXnotc Q GnT-Vite^* (t bS3fe) ttfi?ll 

p C X N 2 (Niwa, H. , Yamamura, K. and Miyazaki, J. , G 
ene, 108, p. 193-200, 1991) d»bf^»Lfcp CXH 1 
(H4) SrttfflUfco GnT-VM^^- pCX 
Hl-hGnT-Vfl. &5 IC^-f"*ffi"ef^K Ufc, 

(2) GnT-Vil5»3R*©]R» 

® HI I F-Dfle^BGnT-VJSa^* — ; p C 
XHl-hGnT-V^A 

Op t i -MEMJtifi (G I BCO BRL) 0.4 ml\C 
4X106»DHI l'F-D*BIB*!H»U hntfu 
->3yMfl^tGnT-VM^^-; pCXH 
1-hGnT-V^lAtfCo 1 OftB&lk. illfc 
^^lOmlOlO^odFCS, 250nMMTX, CHO-S 
-SFMIKG I BCO BRL)»i)IItf:l, M% 

W^n^^^£200/zg/ml£&5<£ SKSSSlIU 



JfcttMLfc. 
[0 0 50]© N - Xir * S >m&&mv 

(GnT-IV) *3j;t/N-r-fe^V^=J"S-5 
31 V (GnT-V) ©SttWS- 
5. 0 x 105fl <0*MS«:-0- vrTVW 1 a -^KUfrfcEliK L , P 
BS (-) "C2l§BH*Lfco 5/*lWttia«jB«ff« (1 
% Triton X-100&£tP#*K£«»#) UUKBL-80 

*£#^B (Bioruptor UC100-D2, 0LYNPUS) t£ J; 0 . tK^K 
*«#Ut, *BJfi«a»«*»*JKt UDP-N-7 
(UDP-GlcNAc) frMS. 

(lOmM HEPES.SOmM ED'TA, pH7. 2) ^{C^JDX, 3 

ack CLC-0DS (Ftyg6mmX^$ 150mm, AMHfl^fil) * 
fflV^HPLCMU ««F»ft5»«l«OSIflP*S: 

^fttfCo GnT-IVtGhT-V<OHJ6ras#S1-5» 

ttS:KBU"e#ft^^-e, GnT-IVteMn2+£#tt. G 
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nT-VttMn2+#S*tt-ek*wfca»e>. E DT A£r 
®traLTMn2+Sr h 7 y:/LfcKJ53R-C*1*G nT-V 

mais1t%J&%k'? (GnT-IV+GnT-V) <Df£&& 

[0 0 5 1] GnT-VflStt«ftfflS««25 n l*©j|ft 
J*f4, lOmM HE PES (pH7. 2h 80mM UDP-G 1 c 
NACs 10mM EDTA. 33mM NaCK 3mM KC1 200mM N 
-acetyl-D-glucosamine, 0.2% Triton X-100, 2.5^M 
PAltTtfy? hV/^TyftlSitfc!), (G 
nT-IV+GnT-V) ett»SfflRlStt25/i 
rttt, lOnM HE PES (pH7. 2h 80mM UDP-G1 c 
NAc, lOmM MnCl 2 . 33mM NaCU 3mM KCU 200mM N-a 
cetyl-D-glucosamine, 0.2% Triton X-100. 2. 5/iM P 

[0 0 5 2] ® GnT-VB$BWlW>*^ !J -^V^ 
±IB®T?^n— =y^LfcJMS*10%dFCS, 250nM 
MTX, 200/xg/ml /M* W^V^trCHO- S 
-SFMIKG I BCO BRL)«Mrcttft**L"a5 

T-IV*5j:t/GnT-V<OiStt««S:ffofc 0 *fc, # 
aifi«<D*»±«f^|c:S4SttSfc h I FN-7*«rE 
LISA&lCictlKUo GnT-Vffitt<Z>iB^# 
!J— ^V^LfclS*, ftJBrt<OGnT-VSttdS 

tc^h i i f -DtcttMLxmismizmMLtcw (v 

(3) t hi FN-v<04i«* 

^ftfcilffllfrf* (V2 6H0 S:fflv\ *0IS$riiM$^:5 
fcftiaJtifilCW W200/*g/ml*:^tPwt * 

h I FN- y §r£g£i£fc 0 - 

(4) t h I FN-7<£>f&£!¥8S 
»6ixfc«»±»500 mlS:fflv\ 1 tmm<0%& 
Tfc h I FN — 7 0.5mg£mS^g|LfCo #&*lfcfc h 

IFN-v^S, ^itSDS-PAGEtCtot 

MBLfc&x* ^m>/<?mz$*fr?. t n fn 

-7^^fiUI4, 24,000 (If 

<z» ^yKV>i«EUi, 17,000 OKI 

(5) t h I FN-r(c#*Six5IS«0!>«ja««f 

»fettfct h I FN^t-O^T, ^ra«<D* 

l lc^1"o ###J l ic^ Lfc J: 9 fc5c*H I I F 
-D<Dg£1--5t h I FN-v^«ff»244iami^ 
*5ft*3S"e*>ofc©{C#U, GnT-Vite^^r#A 
LfcV2 6«t?f4, h I FN-y©S®i 



C##«I3] GnT-IV, GnT-VW»*<0*38a 
t h I FN-vatCHO*ICj:ottiUfcfc h I F 
N-7^*S^*it 

(1) GnT-IV, GnT-ViPW*il|i38a»<D8l» 

-T*WfcJWI!S# (V2 6tB fc* ^(CGnT-IV 
JS^* 2 x^hnsKl/— > 3 

ygtSAlt GnT-Ivaei=- fiE^I 
*OEJII#»: 2 fc^-fEMSrflMl Lfc. ^*-JCtt 
p C X N 2 (Niwa, H. , Yamaraura, K. and Miyazaki, J. , G 
ene, 108, p. 193-200, 1991) fcttfli Lfco GnT-IV 
W^tt- ; P CXN2--bGnT-IVW:H6{C^i- 

[0053] ho^i/-> 3 ^iciorae^f-* 

ALfcMS*. 1 OMii, 10 ml© lOftdFCS, 2 
50nM MTX, 200/ig/ml /n^o^S/V, CHO- 
S- SFMIKG I B CO BRL)*J(Mdtax.fc«. 3 

37^ 5%C02*fl s T-e#«**Lfc. 20 
^tr^i/ygi#G4 1 8 8:300/ig/mltft5J: 

[0 0 5 4] ^n— ^^LfciM&£l0%dFCS v 25 
OnM MTX, 200/xg/ml W^d^W, G4 1 8 3 
00m g/ml^r^tfCHO-S- SFMIKG I BCO B 
R L ) ftft-Cttft** LT 150T 7 y X * ^-/U3= "Clt 
*»*U ##«2tH«l;GnT-IV, GnT-V© 

S*u5t h I FN-7MEL I SA^tCiorSI^U 
fCo GnT-IV^AfflC0V2 6*{Clt-<"CGnT-IV^ 
^Sv^^r^^ y— V2 6/IV5«S:ft» 
L/c 0 V2 6/IV5*tt, 5cttH I I F-D^it^<T, 
GnT-IVfiH4dSiB7 0"ffiF, GnT-VWIDl 2 0 

(2) t H FN-7^1«t 
»6*tfclPlB» (V2 6/IV5*) Srfflv\ «UB$:4KX 
$*5fcftO««SlCW^o^>f v/>-200jE*g/inl. G4 
18 SOOMg/mlSr^Wi-S^tSrlSft*, 

(3) fc M FN-7©J»®*H 
»e>itfc»fll±» 500 ml-SrfflV\ 
lttMFN-7 0.5 mg^rSM^SIUfCo 

t h 1 FN-y(D^a, 5H-*SrSDS-PAGE(Cj; 
oT^L/cei, 5F*«^^^«f4***ti*. t b I 
FN-y^y/^®^ LTtt, *«4>dS»^-* 24,000 
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tch<o) cQ/<vKt>^fl#£L7tffi, ^* n.ooo 

(4) t h I FN-7(-#^^^5S«^«ii»W 
fbixfctUFN-vlCo^ ##«lfcra#©* 

m^rSltei^i-o GnT-IViGnT-V<Op**iB38 

[00 5 5] [St*«l] GnT-VlMft (V 2 
6*) CGa 1 T£^A^fcLfcM&*iC<fcoT£ML 
fcfc h I FN-ytf>St®*$jg 

(1) Gai rmmn&n 

##«2-e»fc»Jfi«c (V2 6S) IC, »CGa 1 T3B 

S-ClAlfco Ga 1 T®£^ (t ttEW*© 
E^*3fc*crEW*«MLfc. ^^-fctt pC 
X N 2 (Niwa, H. , Yamamura, K. and Miyazaki, J. , Gene, 
108, p. 193-200, 1991) SrflBffl G a 1 T%$i<< 
pCXN2-Ga lTttffl7l:/Tt*S^»l 

[0 0 5 6] mfcl-mA LfclMS*:, 3 <!: ft«0> 

U W^n-r^v^ is>m 
WG4 1 sowlESJ^iiBtt^^o-^Sr^WUfc. * 
n--V^L^iWiafl, 10%dFCS, 250nM MTX. 
200Mg/ml /^^ov-fv/y, G4 1 8 300 g/ml £^ 
tfCHO-S-SFMII(G I BCO BRDSft-fll 

%«2£H«iCGnT-IV, GnT-VWJSttJHSSrff 
ofc<, 4fc, Ga lTG>iSttW£tt," SKirLTUDP 
-#y* h-* (Ga 1) Srffl^SriSrBfet, 
2(C^L/cG nT-lV N G n T- VOtSttJHSifefc R« 
iCtToTto Ga 1 TB0£«25Ml + ^«*f4. 10mM HE 
PES(pH7. 2), 80mMUDP-Ga K lOmM MnCl 2 , 33 
mM NaCl, 3mM KC1, 5. 6aiM y-^7^h/7^h^ 0.2 
% Triton X-100, 2.5mM P Aft7*7^ h T 

££*l,-5t: h I FN-tMEL I SA&KlJlo-CWS 
Lfc, Ga 1 Tffitt#i«^»«:** » -^V^LfclS 
IGal T^bW^tt (V2 6*) KJt^T, Ga 1 
T£&<3§3i-f£t*. V2 6/GlMWlt 4 
fc, rn&<0*BflSflctC*5Jt5GnT-IV*3i:t5GnT- 
ViSttlt V2 6flci(StA/if«fc)e>*^ofc 0 

(2) fc M FN-7©ti«ai 

#&nfc«ua* (v2 6/gi«) jpn&itfii 

3i£*fc*<0*«fcW ^n^v^V (200/zg/ml) , 
^t-7^:/yii«:G4 1 8 (300/ig/ml) «r£*"T5 



o) t m FN-.y <ommm 

V26/G1 *©#*#»±fl|500 ml«rfljV\ ##« 1 
tW*03Sr«6Tt h I FN-y 0.5 ngfrfltSWIKL 
fc 0 #6tlfct h I FN-y^*B*. ^MSDS- 
PAGEICcto X$%M Lfcffi^z, 5FM^^^«W:-&* 
Jvf. tUFN-^y/^KiLm 
^* 24,000 (mm&2*mzttM£ti1zh<n) <d^> 
KfcLTftustifc.- 4*5* #**20,ooo OMtfi* 

1: 17,000 (mk<DtftoLte\<^h<D) w/^K^W 

(4) t h I FN-y^#Jn*n5i«KO*it<Wf 
V2 6/Gl*^&#bhfct b I FN-y (COV^r. 

1 iH«<0#«re, *t®«S<afig£ • Sfi^tro 
/Co ^«it<0^B#**2t;:*+. Ga 1 T»« 
<OV 2 6#:<£>t b I FN-y-e±S43*« (Gn T — 
V#H£) Sttfftt* V2 6/GlftWSl*Lt. - 

2*«aMMI^iBftIUfc. S^GnT-VMi 
ft**tt, «^StM±» (S20 (1) . (2) , . 
(3) , (4) <D^») fci&aSGnT-V^SW (G 
1 cNAc 0 l-6Ma na l-6Man) £*$ogr«l 
(*2© (3) , (4) <D&Wr) (Ditm^-to V2 6 

y g i mx~\z. g n t - vwamttinmtm'j? ur*s 

0, GnT-V(Cj:o-Cftftl*tia5>*aH (G 1 cNA 
cj31-6Manal-6Man) 0>7Kfi!WS*llfM£ tit 

[0 0 5 7] 
1*21 
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GnT-VK5KaCHO#(VZ6)nGalT*J»X«fl:bfctt<0 





mm* 


GafTWfcfll 


GafT&ftt* 






V26 


V/G1 


GaTT/GnT-V;£tt£3Ht 


1.0 
0.8 


30.9 
31.9 






15.0 


30.6 


m 


3^(GnT-IV#«)E (2) 


1.0 


ad 


m 


3*tt(GnT-V*M*)S (3) 


58.8 


49.1 


9 
















4*3© (4) 


S2 


3.4 


* 










UK1 (OcNAc4 - Man3) 


ad 
43 


163 
ad 




UK2(GcNAc5 • Man3) 
UK3(GlcNAc6 - Man3) 


83 
22 


ad 
ad 






100.0 


100.0 




803 


63.1 



cufews^^GnT-iv, GnT-vmmmn^m 

(V2 6/IV5&) CGa 1 T ^A&ft Lfc»J&»IC 
ctoT^MLfct h I FN-yO»m^ii 

(1) Gal TmtW<DW& 
##^j3-C#fcM* (V2 6/IV5&) ^ KCGa 

[0 0 5 8] fcfcU Ga lT*a^^-4Bft^ 

Ifa-D^^ittSfiW^-pPUR (C 

1 o n t e c hit®) tiAlfc (=» h7^7x^i/ 
[0 0 5 9] G a 1 Tfie^ ( t h A 33 ttE3WawE 

2 (Niwa, H. , Yamamura, K. and Miyazaki, J. , Gene, 10 
8, p. 193-200, 1991) Lfc 0 Ga ITM^^ 
-pCXN2-Ga 1TM7 (d^-f #ft-CffiK Lfc 0 

[0 0 6 0] Fn^^-i/a ylCiotie^ 

ALfclMS*, l6##©^, 10 ml<D 10%dFCS.2 
50nM MTX, 200/ig/ml W ^nWv'V, 300Mg/ml 

G4 18 Wtv^^yiif*:) , CHO-S-SF 
Mil (G I B CO BRL)*Jftfcft;ifc1jL a3**R 



$t^-t/(CflL, C02-T ix**^— * — 37 
5%C02*frT-e#i»«*Ufco 2 0^ Ifa- 
P-^>f^V*5Mg/inlt«SJ:5fc«IDU «»»IBR 

.4 18, f a. — n^>f yy^)3iffl:»^D^- 

o-^y^Uc»^ 10%dFCS, 250nM MTX. 
200/ig/ml /M^n-vf G4 1 8 300/ig/mh tT 
a — n-r>f^V 5Mg/ml^tfCHO-S-SFMII 
(G I BCO BRL)**-eiHlft«j|UT150T7 7^ 

= * ^-/u* -ea*:«ai l , mmm 1 1 risk: g n t - 

IV. GnT-V, Ga 1 T^fittSJjeSrfTofc. Sit, 

EL I SAftlCfcoTSlJgUt, Ga 1 TSftaKH* 
t*^y-=V^Lfc«*. Ga.lTWb«ro«c (V2 
6/IV5**) Klfc^TGa 1 T*3S<38gW-*», V/IV 
/GK V/IV/G2. V/IV/G3, V/IV/G 4<£>4#c£r 

iTCnT-V^ll V2 6/IV5*t«iA/ir*to 

(2) fc.M FN-y©4i«S 
#e>^fc*HJfi*,- V/IV/G 1, V/IV/G2, V/IV/G 
3, V/IV/G 4 ©4ac*fflt\ *WS*ift«SitSfcat><Z> 
«*^>r^n-r-<5/X200Mg/niU G4 1 8 300Mg/m 
L tra-a^^VS/tg/mlSr^l-SrtSrlfe*. # 

#«i tra«©*ife-e**t-Pix«ai«:m\ 

h I FN-y*r4iStfc, 

(3) t h I FN-y OJMMMi 
#6tbfc**±**500 ml *JB*\ ##fllifSI«<D 

JWfe-C, *;h**K#«* «fc0t h I FN-y 0.5 mg£r 

.SrSDS-PAGEjCto-CfltBLfclg*, 
*«f*&4*Vi\. t h I FN-y^^Iiim 

^aa**^* 24,000 (mm&2>rm\cmu£titc.h 

Lfcffi, 5>^ft 17,000 (»«<Of*ilIU'&V^<Z>) <0/* 

(4) thl FN-7^f+ftlS*t5««<0»aSia3e 
#Ga 1 TSlfldS^&ft&nfct b I FN-y {Co^ 

a I T^ftfl^V2 6/IV5ftcDt b I FN-ye±J 
4»JS^*ofc4*«ai«Rtt, Ztlb<OGa ITSft 
*-ewafr>Ufc. 2;MHSSft&3*tt (GnT 

-V5W0 a»WS*a0Ufc. 3E«©GnT-IV»«aH 
WJlP*tt, tt^SMH£# (3c3<7? (1) , (2) , 
(3) , (4) <D&m \C&tbZGnT-lVW$m (G 
1 c NAc 0 1 -4Ma n a 1 -3Ma n) ^^o*|ffi 
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(MZ<D (2) , (4) CD^fr) ©Jfc**^1% GnT 

(2) , (3) , (4) <D&U) tc£tf>6GnT-V# 
(GlcNAcn-6Manal-6Man) 5: 

#o»* (S3o o) , (4) co^tn 

to Ga lTBfbHrCtt. Gn T-V£^{*j»**J: 
VGnT-IV»iS«f+10**S«^Ur*5 9, GnT-V 
!Cj:o-Cft3!inS*b4^tt« (Gl cNAcjS l-6Ma 
nal-6Man) :*3<fcU\ G n T -IVtC J;orttftlS 
;h,£#«E$l (Gl cNAc01-4Manal-3Ma 

n) wW*l^:J3V^T4M^«fi^^aISISi^Tv^fc 0 «Mc. 

GnT-W,V»»ttCH0a(V26/ 
IF^rSffitt£(ftfe*&) 



G n T-IV»««fttt*(0»*|#B*-e*)ofc 0 V 2 6 
/IV5«*5J;tf£Ga 1 Tm\M\C&VZ>, GnT-IV 

mmcm-^Ga 1 r^onnrnt. tMFN-y 

©«MB^*5H"5 G n T -IV5>tt«#Jn*(OBI«S:H 8 K 
lfflJlSrt(DGnT-IVgffi:jtttSGa 1 T©«» 
ffitt#**VMa£, GnT-IVfcioTf^SftSdMS 
(G 1 cNAc Ul-4Man'al-3Man) <B5B 

[0 0 6 1] 
[*3] 



lcGalT*aAJ*fcWfc*to 





mm 










V26/IV5 


V/fV/Gl 


V/W/G2 


V/1V/G3 


V/IV/G4 






IX) 


9.6 


123 


13.5 


35.6 






03 


8-0 


8.8 


83 


17.8 




GafT/GnT-ViStta»ffl 


03 


93 


183 


133 


273 




2*«S 0) 


73 


21.1 


23.6 


21.3 


21.5 


tt 


3*ffl(GnT-W#tt)ffl (2) 


9.7 


MA 


10.5 


10.0 


7.4 


IB 


3*II(GnT-V4M*)fi (3) 


10,5 


20.9 


27.2 


28.6 


32.0 


* 
















4*3X5/ (4) 


58.4 


36.7 


28.1 


21.1 


103 




















ad 


8.0 


9.7 


15.7 


24.4 






ad 


03 


03 


23 


4.4 




UKl«2cNAc4Man3) 


1.6 


rut 


rut 


nd. 


ad 




UK2(QcNAc5*Mart3) 


2.4 


ad. 


ad 


ad 


ad 




UK3(GfcNAc6 • Man3) 


93 


ad. 


ad 


ad 


njt 




* «■ 


100.0 


100-0 


100.0 


toao 


100.0 






78.7 


533. 


43.2 


382 


243 




GnT-V iMSta«10* (X) 


79.7 


632 


61.8 


603 


593 



ad.;<0.5X 

[0 0 6 2] 

^«cK^-r5»ia«c*3^T. swsf**^- 1, 4 -#7 

N — T ir fvu ^/^t^ I vx^/*fcti 

EW#* : 1 

EJJOfiS : 2 2 2 6 



[0 0 6 3] 
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&m<om : 

mm<DftWL: GnT-VSfi^ (thft*) 
EJ«: 

ATG GCT CTC TTC ACT CCG TGG AAG TTG TCC TCT CAG AAG CTG GGC TTT 48 
Met Ala Leu Phe Thr Pro Trp Lys Leu Ser Ser Gin Lys Leu Gly Phe 

5 10 15 

TTC CTG GTG ACT TTT GGC TTC ATT TGG GGT ATG ATG CTT CTG CAC TTT 96 
Phe Ley Val Thr Phe Gly Phe He Trp Gly Met Met Leu Leu His Phe 

20 25 30 

ACC ATC CAG CAG CGA ACT CAG CCT GAA AGC AGC TCC ATG CTG CGC GAG 144 
Thr He Gin Gin Arg Thr Gin Pro Glu Ser Ser Ser Met Leu Arg Clu 

35 40 45 

CAG ATC CTG GAC CTC AGC AAA AGG TAC ATC AAG GCA CTG GCA GAA GAA 192 
Gin He Leu Asp Leu Ser Lys Arg Tyr lie Lys Ala Leu Ala Glu Glu 

50 55 60 

AAC AGG AAT GTG GTG GAT GGG CCA TAC GCT GGA GTC ATG ACA GCT TAT 240 
Asn Arg Asn Val Val Asp Gly Pro Tyr Ala Gly Val Met Thr Ala Tyr 
65 70 75 80 

GAT CTG AAG AAA ACC CTT GCT GTG TTA TTA GAT AAC ATT TTG CAG CGC 288 
Asp Leu Lys Lys Thr Leu Ala Val Leu Leu Asp Asn He Leu Gin Arg 

85 90 95 

ATT GGC AAG TTG GAG TCG AAG GTG GAC AAT CTT GTT GTC AAT GGC ACC 336 
He Gly Lys Leu Glu Ser Lys Val Asp Asn Leu Val Val Asn Gly Thr 

100 105 110 

GGA ACA AAC -TCA ACC MC TCC ACT ACA GCT GTT CCC AGC TTG GTT GCA 384 
Gly Thr Asn Ser Thr Asn Ser Thr Thr Ala Val Pro Ser Leu Val Ala 

115 120 125 

CTT GAG AAA ATT AAT GTG GCA GAT ATC ATT AAC GGA GCT CAA GAA AAA 432 
Leu Glu Lys lie Asn Val Ala Asp lie He Asn Gly Ala Gin Glu Lys 

130 135 140 

TGT GTA TTG CCT CCT ATG GAC GGC TAC CCT CAC TGT GAG GGA AAG ATC 480 
Cys Val Leu Pro Pro Met Asp Gly Tyr Pro His Cys Glu Gly Lys He 
145 150 155 160 

AAG TGG ATG AAA GAC ATG TGG CGT TCA GAT CCC TGC TAC GCA GAC TAT 528 
Lys Trp Met Lys Asp Met Trp Arg Ser Asp Pro Cys Tyr Ala Asp Tyr 

165 170 175 

GGA GTG GAT GGA TCC ACC TGC TCT TTT TTT ATT TAC CTC AGT GAG GTT 576 
Gly Val Asp Gly Ser Thr Cys Ser Phe Phe He Tyr Leu Ser Glu Val 

180 185 190 

GAA AAT TGG TGT CCT CAT, TTA CCT TGG AGA GCA AAA AAT CCC TAC GAA 624 
Glu Asn Trp Cys Pro His Leu Pro Trp Arg Ala Lys Asn Pro Tyr Glu 

195 200 205 

GAA GCT GAT CAT AAT TCA TTG GCG GAA ATT CGT ACA GAT TTT AAT ATT 672 
Glu Ala Asp His Asn Ser Leu Ala Glu He Arg Thr Asp Phe Asn He 

210 215 220 

CTC TAC AGT ATG ATG AAA AAG CAT GAA GAA TTC CGG TGG ATG AGA CTA 720 
Leu Tyr Ser Met Met Lys Lys His Glu Glu Phe Arg Trp Met Arg Leu 
225 230 235 240 

CGG ATC CGG CGA ATG GCT GAC GCA TGG ATC CAA GCA ATC AAG TCC CTG 768 
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Arg lie Arg Arg Met Ala 
245 

GCA GAA AAG CAG AAC CTT 
Ala Glu Lys Gin Asn Leu 



CAC CTG 
His Leu 

GCT TTC 
Ala Phe 
290 
ATT ACA 
lie Thr 
305 

CTG GCT 
Leu Ala 

GGC TGC 
Gly Cys 

ATT GTA 

He Val 

CAT TAC 
His Tyr 
370 
GAA TTT 
Glu Phe 
385 

TGG GGA 
Trp Gly 

CAT ACC 
His Thr 

AAC TCC 
Asn Ser 

TCC CTT 
Ser Leu 
450 
TAC TTG 
Tyr Leu 
465 

GGC TCC 
Gly Ser 

CTC AGT 
Leu Ser 



AAG CAG 
Lys Gin 
260 
GGA CTC 
Gly Leu 
275 

AGT GGT 
Ser Gly 

TCT CTG 
Ser Leu 

GAG CTC 
Glu Leu 

CCA ACT 
Pro Thr 
. 340 
GGA CTT 
Gly Leu 
355 

CAG TGC 
Gin Cys 

AAT CAT 
Asn His 

AAA TGG 
Lys Trp 

CCA GAC 
Pro Asp 
420 
AGT GAT 
Ser Asp 
435 

GTG TAT 
Val Tyr 

GAC ATT 
Asp lie 

AGC ACA 
Ser Thr 

GGA CGG 
Gly Arg 
500 



CTG ACC 
Leu Thr 

GGC CCT 
Gly Pro 

TAC TTA 
Tyr Leu 
310 
AAG GAA 
Lys Glu 
325 

GTA GGA 
Val Gly 

GCT CAA 
Ala Gin 

ATG CTC 
Met Leu 

GCA AAT 
Ala Asn 
390 
AAT CTG 
Asn Leu 
405 

AAC AGC 
Asn Ser 

ATC CAC 
lie His 

GGC AAA 
Gly Lys 

ATT CAC 
He His 
470 
AAG AAT 
Lys Asn 
485 

GAC CTG 
Asp Leu 



Asp Ala Trp lie Gin Ala He 
250 

GAA AAG AGA AAG CGG AAG AAA 
Glu Lys Arg Lys Arg Lys Lys 
265 

TCT GGA TTT 
Ser Gly Phe 



AAG GAA 
Lys Glu 
280 
CTT GGT 
Leu Gly 
295 

CTG GGC 
Leu Gly 

ATC ATG 
He Met 

GAC AGA 
Asp Arg 

TTC AAG 
Phe Lys 
360 
CGA GTC 
Arg Val 
375 

TAT GCC 
Tyr Ala 

AAC CCT 
Asn Pro 

TTT CTG 
Phe Leu 

CAC ATT 
His He 
440 
GTG GAT 
Val Asp 
455 

ACA TAC 
Thr Tyr 

ATT CCC 
He Pro 

CAG TTC 
Gin Phe 



GAA TTA GTT 
Glu Leu Val 

CAT GAC ATT 
His Asp lie 
315 

AAG AAG GTT 
Lys Lys Val 

330 
ATT GTT GAG 
He Val Glu 
345 

AAA ACT CTT 
Lys Thr Leu 

CTT GAT TCA 
Leu Asp Ser 

CAA TCG AAA 
Gin Ser Lys 
395 

CAG. CAG TTT 
Gin Gin Phe 

410 
GGG TTT GTG 
Gly Phe Val 
425 

AAT GAA ATC 
Asn Glu He 

AGC TTC TGG 
Ser Phe Trp 

ATG GAA GTG 
Met Glu Val 
475 

AGT TAC GTG 
Ser Tyr Val 

490 
CTT CTT CGA 
Leu Leu Arg 
505 



AAG ATT 
Lys He 
285 
CAA TGG 
Gin Trp 
300 

AGG ATT 
Arg He 

GTA GGA 
Val Gly 

CTC ATT 
Leu He 

GGA CCA 
Gly Pro 
365 
TTT GGT 
Phe Gly 
380 

GGC CAC 
Gly His 

TAT ACC 
Tyr Thr 

GTT GAG 
Val Glu 

AAA AGG 
Lys Arg 
445 
AAG AAT 
Lys Asn 
460 

CAT GCA 
His Ala 

AAA AAC 
Lys Asn 

GAA ACC 
Glu Thr 



Lys Ser Leu 

255 
GTC CTC GTT 
Val Leu Val 
270 

GCA GAG ACA 
Ala Glu Thr 

AGT GAT TTA 
Ser Asp Leu 

TCA GCT TCA 
Ser Ala Ser 
320 

AAC CGA TCT 
Asn Arg Ser 

335 
TAC ATT GAT 
Tyr He Asp 
350 

TCC TGG GTT 
Ser Trp Val 

ACT GAA CCC 
Thr Glu Pro 

AAG ACC CCT 
Lys Thr Pro 
400 

ATG TTC CCT 
Met Phe Pro 

415 
CAG CAC CTG 
Gin His Leu 
430 

CAG AAC CAG 
Gin Asn Gin 

AAG AAG ATC 
Lys Lys He 

ACT GTT TAT 
Thr Val Tyr 
480 

CAT GGT ATC 
His Gly He 

495 
AAG TTG TTT 
Lys Leu Phe 
510 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 
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GTT GGA CTT GGG TTC CCT TAC GAG GGC CCA GCT CCC CTG GAA GCT ATC 1584 
Val Gly Leu Gly Phe Pro Tyr Glu Gly Pro Ala Pro Leu Glu Ala He 

515 520 525 

GCA AAT GGA TGT GCT TTT CTG AAT CCC AAG TTC AAC CCA CCC AAA AGC 1632 
Ala Asn Gly Cys Ala Phe Leu Asn Pro Lys Phe Asn Pro Pro Lys Ser 

530 535 540 

AGC AAA AAC ACA GAC TTT TTC ATT GGC AAG CCA ACT CTG AGA GAG CTG 1680 
Ser Lys Asn Thr Asp Phe Phe lie Gly Lys Pro Thr Leu Arg Glu Leu 
545 550 555 560 

ACA TCC CAG CAT CCT TAC GCT GAA GTT TTC ATC GGG CGG CCA CAT GTG 1728 
Thr Ser Gin His Pro Tyr Ala Glu Val Phe He Gly Arg Pro His Val 

565 570 575 

TGG ACT GTT GAC CTC AAC AAT CAG GAG GAA GTA GAG GAT GCA GTG AAA 1776 
Trp Thr Val Asp Leu Asn Asn Gin Glu Glu Val Glu Asp Ala Val Lys 

580 585 590 

GCA ATT TTA AAT CAG AAG ATT GAG CCA TAC ATG CCA TAT GAA TTT ACG 1824 
Ala He Leu Asn Gin Lys He Glu Pro Tyr Met Pro Tyr Glu Phe Thr 

595 600 605 

TGC GAG GGG ATG CTA CAG AGA ATC AAT GCT TTC ATT GAA AAA CAG GAC 1872 
Cys Glu Gly Met Leu Gin Arg lie Asn Ala Phe lie Glu Lys Gin Asp 

610 615 620 - 

TTC TGC CAT GGG CAA GTG ATG TGG CCA CCC CTC AGC GCC CTA CAG GTC 1920 
Phe Cys His Gly Gin Val Met Trp Pro Pro Leu Ser Ala Leu Gin Vaf 
625 630 635 640 

AAG CTT GCT GAG CCC GGG CAG TCC TGC AAG CAG GTG TGC CAG GAG AGC 1968 
Lys Leu Ala Glu Pro Gly Gin Ser Cys Lys Gin Val Cys Gin Glu Ser 

645 650 655 

CAG CTC ATC TGC GAG CCT TCT TTC TTC CAG CAC CTC AAC AAG GAC AAG 2016 
Gin Leu He Cys Glu Pro Ser Phe Phe Gin His Leu Asn Lys Asp Lys 

660 665 670 

GAC ATG CTG AAG TAC AAG GTG ACC TGC CAA AGC TCA GAG CTG GCC AAG 2064 
Asp Met Leu Lys Tyr Lys Val Thr Cys Gin Ser Ser Glu Leu Ala Lys 

675 680 685 

GAC ATC CTG GTG CCC TCC TTT GAC CCT AAG AAT AAG CAC TGT GTG TTT 2112 
Asp He Leu Val Pro Ser Phe Asp Pro Lys Asn Lys His Cys Val Phe 

690 695 700 

CAA GGT GAC CTC CTG CTC TTC AGC TGT GCA GGC GCC CAC CCC AGG CAC . 2160 
Gin Gly Asp Leu Leu Leu Phe Ser Cys Ala Gly Ala His Pro Arg His 
705 710 715 720 

CAGA GG GTC TGC CCC TGC CGG GAC TTC ATC AAG GGC CAG GTG GCT CTC 2208 
Gin Arg Val Cys Pro Cys Arg Asp Phe He Lys Gly Gin Val Ala Leu 

725 730 735 

TGC AAA GAC TGC CTA TAG 2226 
Cys Lys Asp Cys Leu *** 

740 

■IB** : 2 

Effl<D&£ : 1 6 0 8 

mm<om : mm 
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mm : 

ATG AGG 
Met Arg 

TCG TTC 
Ser Phe 

AAA GTG 
Lys Val 

CGA ATA 
Arg He 
50 

ATT GTA 
He Val 
65 
GAT CCA 
Asp Pro 

TTA ACA 
Leu Thr 

CCT CAT 
Pro His 

GGA AAT 
Gly Asn 
130 



CTC CGA 
Leu Arg 

CTC ACT 
Leu Thr 
20 

ATT GCT 
He Ala 
35 
GCT GAA 
Ala Glu 

CAG CAA 
Gin Gin 

GTG AAT 
Val Asn 

AGC AAA 
Ser Lys 
100 
TTA TTG 
Leu Leu 
115 

GGA CGA 
Gly Arg 



AAT GGA 
Asn Gly 
5 

TTA TCT 
Leu Ser 

TAT CAA 
Tyr Gin 

CAT CGA 
His Arg 

TTC AAG 
Phe Lys 
70 

AAA TTT 
Lys Phe 
85 
AAG TCT 
Lys Ser 

CAA AAT 
Gin Asn 

ACA GGA 
Thr Gly 



ACT GTA 
Thr Val 

TGG TAT 
Trp Tyr 

CGA GAA 
Arg Glu 
40 

ATC TCT 
lie Ser 
55 
CGT GTA 
Arg Val 

TCA GAT 
Ser Asp 

CTT CAA 
Leu Gin 

GAA GGA 
Glu Gly 
120 
GTT TCA 
Val Ser 
135 



GCC ACT GTT TTA 
Ala Thr Val Leu 
10 

ACA ACA TGG CAA 
Thr Thr Trp Gin 
25 

TTT CTT GCT CTG 
Phe Leu Ala Leu 



CAG CGC 
Gin Arg 

GAA GCA 
Glu Ala 

GAT ACC 
Asp Thr 
90 

GTG CCA 
Val Pro 
105 

AGC CTT 
Ser Leu 



TCT TCT 
Ser Ser 
60 

GAA ACA 
Glu Thr 

75 
CTA AAG 
Leu Lys 

AGT ATT 
Ser He 

CAA CCT 
Gin Pro 



ATA GTA ATG GGA 
lie Val Met Gly 
140 



GCA TTT ATC ACC 
Ala Phe He Thr 
15 

AAT GGG AAA GAA 
Asn Gly Lys Glu 
30 

AAA GAA CGT CTC 
Lys Glu Arg Leu 
45 

GAG CTC AGT GCC 
Glu Leu Ser Ala 

AAC AGG AGT AAG 
Asn Arg Ser Lys 
80 

ATA CTA AAG GAG 
He Leu Lys Glu 
95 

TAT TAT CAT TTG 
Tyr Tyr His Leu 
110 

GCC GTG CAG ATC 
Ala Val Gin He 
125 

ATT CCT ACA GTG 
He Pro Thr Val 



48 



96 



144 



192 



240 



288 



336 



384 



432 



AAG AGA GAA GTT 
Lys Arg Glu Val 
145 

GAT AAT CTG TAT 
Asp Asn Leu Tyr 



ATA GGA 
He Gly 

GAG AAA 
Glu Lys 

TCA CCT 
Ser Pro 
210 
TTT GGA 
Phe Gly 
225 

GAT TAT 
Asp Tyr 



GAG ACA 
Glu Thr 
180 
GAA TTT 
Glu Phe 
195 

CCT GAA 
Pro Glu 

GAT TCT 
Asp Ser 

TGT TTT 
Cys Phe 



AAA TCT 
Lys Ser 
150 
CCT GAA 
Pro Glu 
165 

GAT ACT 
Asp Thr 

TCT AAA 
Ser Lys 

AGC TAT 
Ser Tyr 

AAA GAA 
Lys Glu 
230 
CTA ATG 
Leu Met 
245 



TAC CTC ATA GAA 
Tyr Leu lie Glu 



GAG AAG 
Glu Lys 

GAT TAT 
Asp Tyr 

GAA ATC 
Glu He 
200 
TAT CCT 
Tyr Pro 
215 

AGA GTA 
Arg Val 



TTG GAC 
Leu Asp 
170 
GTA AAT 
Val Asn 
185 

AGT TCT 
Ser Ser 

GAC CTG 
Asp Leu 

AGA TGG 
Arg Trp 



ACT CTT CAT TCC 
Thr Leu His Ser 
155 

TGT GTT ATA GTA 
Cys Val He Val 



ATG TAT GCT CAG 
Met Tyr Ala Gin 
250 



GGT GTT 
Gly Val 

GGC TTG 
Gly Leu 

ACG AAC 
Thr Asn 
220 
AGA ACA 
Arg Thr 
235 

GAA AAA 
Glu Lys 



GTA GCC 
Val Ala 
190 
GTG GAA 
Val Glu 
205 

TTA AAG 
Leu Lys 

AAG CAA 
Lys Gin 

GGC ACA 
Gly Thr 



CTT ATT 
Leu He 
160 
GTC TTC 
Val Phe 
175 

AAC CTG 
Asn Leu 

ATA ATA 
He He 

GAG ACA 
Glu Thr 

AAC CTA 
Asn Leu 
240 
TAC TAC 
Tyr Tyr 
255 



480 



528 



576 



624 



672 



720 



768 
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ATC CAG 
lie Gin 

ATA AAG 
He Lys 

GAG TTC 
Glu Phe 
290 
CTC ACT 
Leu Thr 
305 

ATC- GAC 
He Asp 

GAA AAA 
Glu Lys 



CTT GAA 
Leu Glu 
260 
AAT TTT 
Asn Phe 
275 

TCC CAG 
Ser Gin 

CTG ATT 
Leu lie 

TGG CTC 
Trp Leu 

GAT GCA 
Asp Ala 
340 



GAT GAT 
Asp Asp 

GCA CTT 
Ala Leu 

CTG GGA 
Leu Gly 

GTG GAA 
Val Glu 
310 
TTG GAC 
Leu Asp 
325 

AAA CAC 
Lys His 



ATT ATT 
lie He 

CAA CTT 
Gin Leu 
280 
TTC ATT 
Phe He 
295 

TTC ATA 
Phe He 



GTC AAA 
Val Lys 
265 

TCT TCT 
Ser Ser 

GGT AAA 
Gly Lys 

TTT ATG 
Phe Met 



CAT ATT CTG TGG 
His lie Leu Trp 
330 

TGT GAT CGA CAG 
Cys Asp Arg Gin 
345 



CAG AAT 
Gin Asn 

GAG GAA 
Glu Glu 

ATG TTT 
Met Phe 
300 
TTC TAT 
Phe Tyr 
315 

GTC AAA 
Val Lys 

AAG GCA 
Lys Ala 



TAC TTT AAC ACC 
Tyr Phe Asn Thr 
270 

TGG ATG ATA CTT 
Trp Met lie Leu 
285 

CAA GCA CCT GAC 
Gin Ala Pro Asp 

AAG GAG AAG CCC 
Lys Glu Lys Pro 
320 

GTC TGC AAC CCG 
Val Cys Asn Pro 
335 

AAT CTG CGA ATT 
Asn Leu Arg lie 
350 



816 



864 



912 



960 



1008 



1056 



CGT TTC 
Arg Phe 

ACA GGA 
Thr Gly 
370 
CTG CTC 
Leu Leu 
385 

AAG GTC 
Lys Val 

TTC TTC 
Phe Phe 

TTC GAC 
Phe Asp 

CAG GAT 
Gin Asp 
450 
CCT TTG 
Pro Leu 
465 

CGA TTA 
Arg Leu 



AGA CCG 
Arg Pro 
355 

AAA ATT 

Lys lie 

AAA ATC 
Lys lie 

TAC CAA 
Tyr Gin 

TGG GCT 
Trp Ala 
420 
AAG CCA 
Lys Pro 
435 

CAT CCA 
His Pro 

AAG AGT 

Lys Ser* 

GAA GAT 
Glu Asp 



TCC CTT 
Ser Leu 

CAG AAA 
Gin Lys 

CAT GTA 
His Val 
390 
GGT CAT 
Gly His 
405 

ATA ACC 
He Thr 

GTC AAT 
Val Asn 

GGG GAT 
Gly Asp 

GAA GGT 
Glu Gly 
470 
GGC TAT 
Gly Tyr 
485 

GTG GAT 
Val Asp 



TTC CAA CAC 
Phe Gin His 

360 
CTC ACG GAT 
Leu Thr Asp 
375 

AAC CCC CCT 
Asn Pro Pro 

ACA CTG GAG 
Thr Leu Glu 

CCA GTA GCT 
Pro Val Ala 
425 

GTG GAA AGT 
Val Glu Ser 

440 
ATT CTG CTC 
lie Leu Leu 
455 

TTG GAC ATC 
Leu Asp He 

TTC AGA ATA 
Phe Arg He 



GCG GAA GGG ATG 
Ala Glu Gly Met 
500 

CTT TCA GTT ATT CAG AAT 



GTT GGT 
Val Gly 

AAA GAT 
Lys Asp 

GCA GAG 
Ala Glu 
395 
AAA ACT 
Lys Thr 
410 

GGA GAC 
Gly Asp 

TAT TTG 
Tyr Leu 

AAC ACA 
Asn Thr 

AGC AAA 
Ser Lys 
475 
GGG AAA 
Gly Lys 
490 

AAC CCC 
Asn Pro 



CTG CAT TCT 
Leu His Ser 

365 
TAC ATG AAA 
Tyr Met Lys 
380 

GTA TCT ACT 
Val Ser Thr 

TAC ATG GGT 
Tyr Met Gly 

TAC ATC CTA 
Tyr He Leu 
430 

TTC CAT AGT 
Phe His Ser 

445 
ACG GTG GAA 
Thr Val Glu 
460 

GAA ACC AAA 
Glu Thr Lys 

TTT GAA AAC 
Phe Glu Asn 



CCC AGC CTA 
Pro Ser Leu 
505 

TCT GCT GTT TGG GCC 



TCA CTC 
Ser Leu 

CCA TTA 
Pro Leu 

TCT TTG 
Ser Leu 
400 
GAG GAC 
Glu Asp 
415 

TTT AAA 
Phe Lys 

GGC AAC 
Gly Asn 

GTT CTG 
Val Leu 

GAC AAA 
Asp Lys 
480 
GGT GTT 
Gly Val 
495 

TTC CGA 
Phe Arg 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



ATT TCG GCC 
He Ser Ala 
510 

ATT CTT AAT GAG ATC 1584 
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Leu Ser Val He Gin Asn Ser Ala Val Trp Ala He Leu Asn Glu lie 

515 520 525 

CAT ATT AAA AAA GTC ACA AAC TGA 1608 
His lie Lys Lys Val Thr Asn *** 

530 535 
SB^J#f* : 3 
&m<D$:£ : 1 2 0 3 
EJ90>S : 

EH©tt» : G a 1 TitS^ (fc h&5fc) 
Wfl : 

ATG AGG CTT CGG GAG CCG CTC CTG AGC GGC GCC GCG ATG CCA GGC GCG 48 
Met Arg Leu Arg Glu Pro Leu Leu Ser Gly Ala Ala Met Pro Gly Ala 

5 10 15 

TCC CTA CAG CGG GCC TGC CGC CTG CTC GTG GCC GTC TGC GCT CTG CAC 96 
Ser Leu Gin Arg Ala Cys Arg Leu Leu Val Ala Val Cys Ala Leu His 

20 25 ' 30 

CTT GGC GTC ACC CTC GTT TAC TAC CTG GCT GGC CGC GAC CTG AGC CGC 144 
Leu Gly Val Thr Leu Val Tyr Tyr Leu Ala Gly Arg Asp Leu Ser Arg 

35 40 45 

CTG CCC CAA CTG GTC GGA GTC TCC ACA CCG CTG CAG GGC GGC TCG AAC 192 
Leu Pro Gin Leu Val Gly Val Ser Thr Pro Leu' Gin Gly Gly Ser Asn ' 

50 55 60 

AGT GCC GCC GCC ATC GGG CAG TCC TCC GGG GAG CTC CGG ACC GGA GGG 240 
Ser Ala Ala Ala lie Gly Gin Ser Ser Gly Glu Leu Arg Thr Gly Gly 
65 70 75 80 

GCC CGG CCG CCG CCT CCT CTA GGC GCC TCC TCC CAG CCG CGC CCG GGT 288 
Ala Arg Pro Pro Pro Pro Leu Gly Ala Ser Ser Gin Pro Arg Pro Gly 

85 90 95 

GGC GAC TCC AGC CCA GTC GTG GAT TCT GGC CCT GGC CCC GCT AGC AAC 336 
Gly Asp Ser Ser Pro Val Val Asp Ser Gly Pro Gly Pro Ala Ser Asn 

100 105 110 

TTG ACC TCG GTC CCA GTG CCC CAC ACC ACC GCA CTG TCG CTG CCC GCC 384 
Leu Thr Ser Val Pro Val Pro His Thr Thr Ala Leu Ser Leu Pro Ala 

115 120 125 

TGC CCT GAG GAG TCC CCG CTG CTT GTG GGC CCC ATG CTG ATT GAG TTT 432 
Cys Pro Glu Glu Ser Pro Leu Leu Val Gly Pro Met Leu He Glu Phe 

130 135 140 

AAC ATG CCT GTG GAC CTG GAG CTC GTG GCA AAG CAG AAC CCA AAT GTG 480 
Asn Met Pro Val Asp Leu Glu Leu Val Ala Lys Gin Asn Pro Asn Val 
145 150 155 160 

AAG ATG GGC GGC CGC TAT GCC CCC AGG GAC TGC GTC TCT CCT CAC AAA 528 
Lys Met Gly Gly Arg Tyr Ala Pro Arg Asp Cys Val Ser Pro His Lys 

165 170 175 

GTG GCC ATC ATC ATT CCA TTC CGC AAC CGG CAG GAG CAC CTC AAG TAC 576 
Val Ala He lie lie Pro Phe Arg Asn Arg Gin Glu His Leu Lys Tyr 

180 185 190 

TGG CTA TAT TAT TTG CAC CCA GTC CTG CAG CGC CAG CAG CTG GAC TAT 624 
Trp Leu Tyr Tyr Leu His Pro Val Leu Gin Arg Gin Gin Leu Asp Tyr 
195 200 205 
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GGC 

Gly 

AAT 
Asn 
225 
TAT 
Tyr 

AAT 
Asn 

GTT 
Val 

GGA 
Gly 

TTT 
Phe 
305 
AAC 
Asn 

GTC 
Val 

CCC 
Pro 

CTC 
Leu 

AGA 
Arg 
385 
TAG 
*** 

[Bfi<0ffi¥ftR91] 
[121] N-»*ffllt«<0»««J^rtiiafc*5V^"C, 

GnT-IV, GnT-V35S*«E1"-5SJSS:^i"H"e* 

[B2] Ga 1 T<D*ME-r-5SJa?*r^-rHT?*>5 0 
[13] TiSy 2 h^/w<>r T^-r -^IWHSr^-rH-e*) 

So 

[04 ] zfyx^ K pCXHl©f^»*SS:^1-H"e 

[05] K pCXHl-h 

G n T - V©fRH^fe*^i-B|-efc*o 
[06] GnT-IV^S^^y^^ K pCXN2-b 



GCG GGA GAC ACT ATA TTC 672 
Ala Gly Asp Thr He Phe 
220 

CAA GAA GCC TTG AAG GAC 720 
Gin Glu Ala Leu Lys Asp 
235 240 
GTG GAC CTC ATC CCA ATG 768 
Val Asp Leu He Pro Met 
255 

CAG CCA CGG CAC ATT TCC 816 
Gin Pro Arg His He Ser 
270 

CCT TAT GTT CAG TAT TTT 864 
Pro Tyr Val Gin Tyr Phe 
285 

TTT CTA ACC ATC AAT GGA 912 
Phe Leu Thr He Asn Gly 
300 

GAA GAT GAT GAC ATT TTT 960 
Glu Asp Asp Asp He Phe 
315 320 
TCT CGC CCA AAT GCT GTG 1008 
Ser Arg Pro Asn Ala Val 
335 

AGA GAC AAA AAA AAT GAA 1056 
Arg Asp Lys Lys Asn Glu 
350 

CAC ACA AAG GAG ACA ATG 1104 
His Thr Lys Glu Thr Met 
365 

CAG GTG CTG GAT GTA CAG 1152 
Gin Val Leu Asp Val Gin 
380 

GAC ATC GGG ACA CCG AGC 1200 
Asp He Gly Thr Pro Ser 
395 400 
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ATC TAT GGC ATC TAT GTT ATC AAC CAG 
lie Tyr Gly He Tyr Val lie Asn Gin 
210 215 
CGT GCT AAG CTC CTC AAT GTT GGC TTT 
Arg Ala Lys Leu Leu Asn Val Gly Phe 
230 

GAC TAC ACC TGC TTT GTG TTT AGT GAC 
Asp Tyr Thr Cys Phe Val Phe Ser Asp 
245 250 
GAC CAT AAT GCG TAC AGG TGT TTT TCA 
Asp His Asn Ala Tyr Arg Cys Phe Ser 

260 265 
GCA ATG GAT AAG TTT GGA TTC AGC CTA 
Ala Met Asp Lys Phe Gly Phe Ser Leu 

275 280 
GGT GTC TCT GCT CTA AGT AAA CAA CAG 
Gly Val Ser Ala Leu Ser Lys Gin Gin 
290 295 
CCT AAT AAT TAT TGG GGC TGG GGA GGA 
Pro Asn Asn Tyr Trp Gly Trp Gly Gly 
310 

AGA TTA GTT TTT AGA GGC ATG TCT ATA 
Arg Leu Val Phe Arg Gly Met Ser He 
325 . 330 
GGG AGG TGT CGC ATG ATC CGC CAC TCA 
Gly Arg Cys Arg Met lie Arg His Ser 

340 345 
AAT CCT CAG AGG TTT GAC CGA ATT GCA 
Asn Pro Gin Arg Phe Asp Arg lie Ala 

355 360 
TCT GAT GGT TTG AAC TCA CTC ACC TAC 
Ser Asp Gly Leu Asn Ser Leu Thr Tyr 
370 1 375 

TAC CCA TTG TAT ACC CAA ATC ACA GTG 
Tyr Pro Leu Tyr Thr Gin He Thr Val 
390 
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